Regulation of pyruvate dehydrogenase (PDH) in the hibernating ground squirrel, (Ictidomys tridecemlineatus).
Pyruvate dehydrogenase (PDH) is a vital regulatory enzyme that catalyzes the conversion of pyruvate into acetyl-CoA and connects anaerobic glycolysis to aerobic TCA cycle. Post-translational inhibition of PDH activity via three serine phosphorylation sites (pS232, pS293, and pS300) regulate the metabolic flux through the TCA cycle, decrease glucose utilization, and facilitate lipid metabolism during times of nutrient deprivation. As metabolic readjustment is necessary to survive hibernation, the purpose of this study was to explore the post-translational regulation of pyruvate dehydrogenase and the expression levels of four mitochondrial serine/threonine kinases (PDHKs), during torpor-arousal cycles in liver, heart, and skeletal muscle of 13-lined ground squirrels. A combination of Luminex multiplex technology and western immunoblotting were used to measure the protein expression levels of total PDH, three phosphorylation sites, S232, 293, 300, and the expression levels of the corresponding PDH kinases (PDHK1-4) during euthermic control, entrance, late torpor, and interbout arousal. Liver and heart showed strong inhibitory PDH regulation, indicating a possible decrease in glucose utilization and a possible preference for β-oxidation of fatty acids during periods of low temperature and starvation. On the contrary, skeletal muscle showed limited PDH regulation via phosphorylation, possibly due to alternate controls. Phosphorylation of PDH may play an important role in regulating aerobic and anaerobic metabolic responses during hibernation in the 13-lined ground squirrel.